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What can we learn from Z → bb̄ ?

PYTHIA Z → bb: Mass Reconstruction

Constant   2367.
Mean   90.01
Sigma   12.27
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During Run-I, Monte Carlo based jet energy

corrections (based on muon momentum, the E/T

and the jet charged fraction) allowed to obtain a

better resolution on the Z → bb̄ mass peak.

In Run-II, we can also determine jet corrections

using the Z peak itself as a calibration tool. It is

then possible to:

I test and tune b-specific jet corrections;

I extract the b-jet energy scale and its un-

certainty (see M. Baumgart [H13.009]);

I optimize b-tagging algorithms.

This information can be used in different analyses involving events containing

b-jets, such as:

I Associated Higgs production (for MH < 130GeV , H → bb̄).

I tt̄ production (tt → WbWb, mass measurement improvements).
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Past Searches
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The Z → bb̄ process was for the first time

isolated in hadron collisions during Run-

I by the CDF-Collaboration.

Events were collected using a muon

based trigger and selected requiring:

• 2 jets with ET ≥ 10 GeV

• tagged as coming from a b-quark

• decay;

• ∆φjj > 3 rad;

• Σ3ET < 10 GeV .
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CDF Tracking Systems
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@ trigger system level:

• Level 1

XFT: COT-based eXtreme Fast

Tracker

• Level 2

SVT: SVX-II-based Silicon Ver-

tex Tracker

I SVX-II: 5+1 layers silicon detector

I ISL: 2-layers silicon detector

I COT:Central Drift Chamber

I EM: EM calorimeter

I HAD: HAD calorimeter
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Silicon Vertex Tracker
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Heavy quark decay generally produce dis-

placed tracks with respect to the primary

vertex

H

A good variable to look at in this context

is the impact parameter (d0) defined,

at trigger level, as the minimun distance

between the track’s helix and the beam

line.

H

SVT uses the information of XFT and SVX-II devices to produce

track parameter, d0, PT, φ0 , in time for a level 2 trigger decision.

(σd0
∼ 45 µm, σφ ∼ 1 mrad, σPT

∼ 0.3%P2

T)
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Signal vs Background

Signal
The signal consists in a pair of b’s in the final state giving rise to

a couple of b-jets.

Background

Principal background is rappresented by processes yielding

two jets in the final state. The long life times of b’s can

be used to select only the heavy flavour production pro-

cesses by means of the impact parameter of charged tracks.

Other bb̄ sources are the following:

bb̄ direct production

bb̄ from gluon splitting bb̄ flavour excitation
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The new Trigger for Z → bb̄ events

During Run I, to see Z → bb̄ decays, we triggered on MUONS .

In Run II, with SVT , we trigger on the impact parameter of charged tracks.

H

This allows to collect

b-enriched dijet events

without µ energy bias.

The trigger requirements

develop through all the trig-

ger system levels, but es-

sentially, we select events

containing: II

Z BB Trigger (σtrg ∼ 23 nb)

• 2 jets with ET > 10 GeV

• 1 trk with PT > 2.5 GeV

• 1 trk with PT > 3.5 GeV

• both tracks with 150 µm < |d0| < 1 mm

• ∆φtt > 150◦

Efficiency on signal ∼ 1%
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Level 1

σlevel 1 ∼ 11000 nb

Rlevel 1 ∼ 440 Hz

@ 4 · 1031 cm−2s−1

I two tracks with PT > 2 GeV reconstructed

by the eXtreme Fast Tracker using drift

chamber information.

I ∆φtt > 150◦

I two central calorimetric towers with

ET > 5 GeV

Level 2

σlevel 1 ∼ 50 nb, (2 Hz)

I two PT > 2.5 GeV tracks reconstructed

with both silicon detector and level 1 tracks

information (SVT).

I confirmation of the Level 1 ∆φtt cut.

Level 3

σlevel 1 ∼ 23 nb, (1 Hz)

I confirmation of Level 2 requirements

I two jets with ET > 10 GeV .
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Conclusions

Right now ∼ 670,000 events (after good run requirements) have been collected

with the described trigger.

According to the actual integrated luminosity ∼ 30 pb−1 we expect 300 ÷ 400

Z’s in the triggered sample.

σBKG [nb] σZ · BR(Z → bb̄) [nb] S/N ratio

before trg - 1.2 -

level 1 11000 0.48 4 · 10−5

level 2 50 0.015 3 · 10−4

level 3 23 0.013 5.6 · 10−4

Plans:

Add a level 3 tagging algorithm in order to increase the efficiency on

signal events and increase the S/N ratio at this level.
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Level 2

L2 band width = 300 Hz

I two SVT tracks with

PT > 2.5 GeV ,

|d0| > 150 µm

I ∆φtt > 150◦

σlevel 2 ∼ 50 nb, (2 Hz)

Level 3

L3 band width = 70 Hz

I two jets with

ET > 10 GeV ,

R =
p

∆η2 + ∆φ2 = 0.7

I one COT+SVT track with PT >

2.5, |d0| > 150 µm, |η| < 1.2

I one COT+SVT track with PT >

3.5, |d0| > 150 µm, |η| < 1.2

I ∆φtt > 150◦

σlevel 3 ∼ 23 nb, (1 Hz)
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